Arteriovenous malformations (AVMs) are developmental anomalies that occur when the embryonic vascular network fails to differentiate. Proptosis can be caused by both intraorbital and extraorbital AVMs. Digital subtraction angiography (DSA) is essential for the diagnosis and for planning the management of orbital AVMs. In this article, we are discussing two cases of proptosis with AVM as the underlying pathology, but managed by different modes of treatment. Decision on the mode of treatment of AVMs should be taken carefully after weighing the pros and cons.
INTRODUCTION
Arteriovenous malformations (AVMs) of the orbit are developmental hamartomas consisting of an abnormal nidus of dysplastic vascular channels with feeding arteries and draining veins and the absence of intervening capillary network. [1] Intraorbital AVMs are rare, and their management represents a challenge for multidisciplinary teams. Unilateral proptosis can be caused by both intraorbital and extraorbital vascular malformations.
CASE REPORTS

Case 1
A 53-year-old hypertensive female with a history of gradual painless progressive protrusion of the right eye of 8 years' duration presented with sudden worsening of symptoms over 2 weeks. She complained of associated headache [ Figure 1 ].
On examination, the best-corrected visual acuity in right eye was 6/12 and in left eye was 6/6. Color vision was normal in both eyes. External eye examination of the right eye showed severe axial proptosis (26 mm), chemosis, and dilated and tortuous episcleral vessels [ Figure 2 ]. Pupillary reactions were brisk. Fundus was normal except for minimal tortuosity of vessels. Examination of the left eye was normal.
Routine investigations and thyroid function tests (TFTs) were normal.
USG ORBIT showed an irregular heterogeneous soft-tissue mass in the retrobulbar and suprabulbar regions with peripheral vascularity and enlarged thrombosed vein in the right orbit-suspicious of cavernous hemangioma [ Figures 3 and 4 ]. This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. The case was discussed with neurosurgeon and radiologist and as suggested by them, digital subtraction angiography (DSA) was done.
DSA report showed right orbital vascular blush suggestive of vascular malformation with feeder vessel from the right ophthalmic artery and from the right external carotid artery through meningo lacrimal branches. Superior and inferior ophthalmic veins were partially opacified [ Figures 9-11 ].
The possible treatment was embolization. However, as the feeder vessel was from the ophthalmic artery, embolization 
Case 2
A 12-year-old girl presented with headache for 6 months and forward protrusion of the right eye for 4 months [ Figure 13 ]. On examination, best-corrected visual acuity OU: 6/6. External eye examination showed mild axial proptosis (22 mm) of the right eye with dilated episcleral vessels [ Figure 14 ]. Fundus showed normal disc with dilated and tortuous vessels in both eyes. She was referred to a higher center for DSA.
DSA report: Extensive high-flow dural arteriovenous fistula (DAVF) involving right transverse sinus, torcula of herophill, and right jugular foramen (Cognard Type IIB) with significant cerebral venous hypertension and prolonged transit time.
She underwent coil and squid embolization of predominant right middle meningeal artery (MMA) feeders with near complete obliteration of the fistulous flow from right MMA. Residual fistulous from other dural arteries persistent (DAVF Type 2b). She is symptomatically better. Now she is having 6/6 vision in that eye and is on regular follow-up to assess visual acuity, color vision, visual field, and intraocular pressure. Future plan is staged embolization of rest of dural feeders.
DISCUSSION
Diagnosis and management of periorbital AVM remain a challenge requiring a multidisciplinary approach involving interventional radiologist. [2] Angiography is essential for diagnosis and for planning the management of orbital AVMs. [1] The management of AVMs is challenging because of the close relationship of these malformations with central retinal artery. Intraorbital AVMs are exceptions to endovascular treatment because embolization of the central retinal artery, a distal branch of the ophthalmic artery, can complicate the procedure and devastate a patient's vision. [3, 4] The small caliber and tortuous course of the ophthalmic artery make selective catheterization difficult. True AVMs involving only the orbit are rare.
The extraorbital component of the AVMs can produce ophthalmological manifestations when draining into the orbital veins. Embolization is possible only in a few extraorbital AVMs. [5, 6] AVMs fed primarily by the ECA system are most amenable to embolization, but the nidus still should be resected.
Orbital AV fistula (AVF) is the only condition that may be confused with orbital AVMs on radiology and angiography. Orbital AVFs may be traumatic or spontaneous and are limited to orbit, with no connection to the cavernous sinus. These lesions can be differentiated from orbital AVMs by angiography. AVFs demonstrate a direct AV connection without the intervening nidus that is characteristic of AVMs. [7] Squid is a nonadhesive liquid embolic agent for embolization of brain AVMs. It is composed of ethylene-vinyl alcohol copolymer with suspended micronized tantalum powder for radiopacity and dimethyl sulfoxide solvent. [8] 
